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Chapter 1 
Introduction 
Light is the most fascinating example of the dual nature of matter. It 
simultaneously exhibits properties of both waves and particles. The precise nature of light 
was one of the key questions of modem physics. The oscillatory properties of light serve 
to verify the electromagnetic theory of Maxwell, and its particle like form, the photons, 
started the era of modem quantum theory. In recent times, the electromagnetic 
phenomenon has become an integral part of modem technology. Various electronic 
devices, data communication equipments, etc., utilize their oscillatory properties in 
essential ways. Radio receivers, mobile phones and high speed fiber optic 
communications are all based on the ability of the radiation sources to sustain well 
defined frequency and phase properties. 
In optics, the radiation sources are broadly classified into two well defined 
categories, i.e., incoherent and coherent light sources. Incoherent optical sources [1] emit 
radiations which are randomly distributed in phase, spatially as well as temporally. Most 
of the conventional sources which are used in spectroscopy conform to this group. The 
sources, in which there is a constant phase relationship between the waves spatially as 
well as temporally, are called coherent sources. A laser is an optical source that emits 
photons in a coherent beam. Incoherent and coherent sources are statistically two extreme 
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cases which are not encountered in practice. Generally, the sources which we use are 
partially coherent sources. A certain degree of coherence exists within the wave field 
produced by the source, which can be described by means of various correlation 
functions. Coherence theory is a mathematical model which describes the correlation 
fiinction used in the study of statistical properties of the sources and of the partially 
coherent fields they produce in space-time or space-frequency domain. Coherence theory 
is useful in studying the statistical similarity between light fluctuations at two or more 
space-time points. When a strong correlation (fixed phase relationship) exists between the 
fluctuations at two space points, with time constant, then the fluctuations are termed as 
spatially coherent. Similarly, when a correlation exists between the fluctuations at two 
instants of time, at the same space point, then the fluctuations are temporally coherent. 
Initially, the coherence theory was proposed in the space-time domain which was based 
on either the classical or quantum descriptions of the optical field. Von Laue was the first 
to measure quantitatively the correlation of light fluctuations. A number of other 
researchers carried out important investigations in this subject but it was van Cittert [2] 
who gave a strong foundation to this subject. He determined the probability distribution 
for the light disturbances at any two points on a screen using an extended primary source. 
The probability distribution for the light disturbance at two different instants of time was 
also determined by him. 
The first theoretical investigation of coherence in the space-frequency domain 
was introduced by Mandel and Wolf [3]. Later on. Wolf [4] proposed the coherence 
theory in space-frequency domain and showed that the correlations in the fluctuations of 
a source distribution can give rise to frequency shifts of lines in the spectrum of the 
emitted radiation, even when the source is at rest relative to the observer. In recent times. 
Wolf effect has become a significant discovery in the field of modern optics. This 
phenomenon, which was soon verified experimentally, has attracted a good deal of 
attention and has resulted in the publication of more than 100 papers on this subject [5]. 
In this M.Phil. Dissertation, further investigation on Wolf effect has been carried out and 
some of the associated theories have been discussed in the following sections of this 
chapter. 
1.1 Introduction to Coherence theory 
1.1.1 Temporal Coherence and Coherence time 
The time dependence of any light field at a point in space can be very closely 
approximated by a sine wave. The length of time for which this is a good approximation 
is usually called the coherence time Ax. The coherence time is related to the spectral 
bandwidth for any light wave by the following expression derived from uncertainty 
principle: 
Ax.Aco > 1 (1.1) 
A beam of light which is highly directional propagates in a fixed direction (given 
by unit vector p) and the field amplitude is given as 
u(x,t) = f(p.x-ct) (1.2) 
A traveling wave of this type will be approximately sinusoidal and therefore, 
coherent over some coherence length Al in the direction of p . Using Eqn. (1.1), we see 
that 
Al = cAt = c/Aco 
Therefore, the coherence length is inversely proportional to bandwidth. 
.3) 
1.1.2 Spatial Coherence and Coherence area 
In a light field, the time dependent waveform is almost the same at any two points 
within a sufficiently small volume which is called the coherence volume. The projection 
of this volume onto a surface is termed a coherence area. If a field is roughly directional 
so that its field amplitude is given by Eqn. (1.2), then the coherence length gives the 
dimension of the coherence volume in the direction of propagation p , and the coherence 
area gives the dimensions of the coherence volume normal to this direction. 
1.1.3 Analytic Signal representation 
In Optics, it is convenient to represent fields emanating from sources in a 
fi-equency-dependent form. Thus the amplitude for a typical monochromatic component 
of the field with radial frequency © at some point in space r is represented by the 
analytic signal given as 
U(r,<o) = U„(f)e't'""-""] ,,.4) 
where, U^ (?) is the field magnitude and ^(r) is the phase. A time dependant 
form of the analytic signal is obtained by taking the Fourier transform of Eqn. (1.4) 
00 
V ( r , t ) = j U ( r , c o ) e - - ^ (1.5) 
The Eqn. (1.5) shows that, all the information is contained within the domain 
from zero to infinity. In order to obtain the actual field component from the analytic 
signal we have to consider the real part. The Fourier transform in Eqn. (1.5) is well 
defined if the analytic signal represents a deterministic field. If the light is partially 
coherent, then the analytic signal is usually regarded as a stationary random process. The 
analytic signal is used extensively in signal processing. In Coherence theory, it has an 
important role as is discussed in the following section. 
1.2 Coherence function 
It is a well known fact that, fields associated with all the optical sources 
are subject to fluctuations [6]. Even the purest laser light is not perfectly coherent. These 
fluctuations are too rapid to be measured directly. The fluctuations can be detected 
through suitable experiments and the correlations between the fields can be studied 
through the use of coherence theory. Since, the fields are, in general, assumed to be 
stationary and ergodic, i.e. time and ensemble averages are equivalent, the second-order 
coherence theory can be described mathematically by the cross-correlation function or 
the mutual coherence function [7]. 
Let us consider the analytic signals V(r, ,t) and V(r2 ,t) fluctuate with time t at 
two different points r, and Fj, and the field is assumed to be stationary. Then the mutual 
coherence function is defined as 
r(r„r2;r)= (v*(r,;t)V(r,;t+r)) (1.6) 
Where, the brackets < > represent the statistical average of the field ensemble and 
V*(r,t) is the complex conjugate of the analytical signal, and t is the time difference. It 
has been observed earlier also that, it is desirable to use functions which characterize 
correlations in the space-frequency domain. In order to fulfill this purpose, the fluctuating 
fields are represented by the cross-spectral density function, which is obtained by taking 
the Fourier transform of the mutual coherence function 
W(?„?,;co) = j r ( ? „ ? , ; r ) e ' " M T (17) 
From the Eqn (1 7), we get the complex degree of coherence which is defined as 
the normalized mutual coherence function 
^{T,,r,-v)- ^^ /^ ^ (18) 
The modulus of the spectral degree of coherence is limited to the following range, 
0 < |/y ( r , , r 2 , v ) | < 1 (19) 
The modulus of complex degree of coherence represents the visibility of spatial 
interference fringes, and on the other hand the modulus of spectral degree of coherence 
represents the interference efficiency of spectral interference Optical coherence in the 
interference pattern of two beams has long been a topic of investigation In the Young's 
experiment, spectral changes may be used to determine the spectral degree of coherence 
of the light at the two pinholes [8,11] Keeping this point in mind, we aim to observe 
Wolf shifl by repeatmg the Young's experiment according to our objective 
1.3 Model sources 
In coherence theory, generally two types of sources are considered i e , primary 
and secondary sources. A primary source distnbution is the usual source represented by 
the actual charge and current distribution which give rise to the field. However, fields 
which arise fi-om sources outside of the region in space are of interest Then it is 
sometime usefial to work with boundary conditions for the field 
U . l Gaussian Schell model source 
In the recent years, a number of model sources have been proposed to determine 
the properties of partially coherent sources. Gaussian Schell model sources are those in 
which the spatial distributions of the spectral density and the spectral degree of coherence 
are both Gaussian [9,10]. This model has played an important role in the development of 
modem coherence theory. 
In Schell model sources, the degree of coherence //^ (r,,rj,co) for either primary 
or secondary sources is stationary in space. This implies that, //^ (?i,r2,co) is dependent 
on r, and r^ and is given by the following expression 
>"A(r,,rj,co) = /^^(r,-r2,co) (i lo) 
Where, co is the effective frequency present in the source spectrum. In Eqn. (1 10), 
the subscript A stands for field variable V, in the case of Schell model secondary sources 
and the variables Q, in the case of Schell model primary source. The cross-spectral 
density function of a Schell model source is given as 
W J r „ r , , c o ) = [SJri,(o)]2 [SJ r , , co) ]2 //^(r,-r,,co) (111) 
Where, SA(?,(O) is the spectral density of light at a point in the source or field 
13.2 Quasi-homogeneous source 
Quasi-homogeneous sources [10] are those sources which have slowly varymg 
intensity distributions in comparison to their spatial coherence areas. They are an 
important subclass of Schell model sources. The cross-spectral density function for a 
quasi-homogeneous source is of the form 
WJr„r„co) = S, //^(r,-?,,©) (1.12) 
The above equation can be written as 
W^(r„r,,co) = Sj r ,co] //^(?',co) (i 13) 
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Where, ?=(? !+ rJ/Z and r' = fi-r^  The subscript A represents either the field 
variable V or some source variable Q. In a quasi-homogeneous source, the spectral 
density changes slowly with respect to position It is nearly constant when considered 
over distances across the source that is of the order of correlation length A (the effective 
width of |//^(r',(o)|). Therefore, |//^(r',co)| is a rapidly changing function of r ' and 
S^ [r,(o] is a slowly changing function of f. 
Quasi-homogeneous sources are mathematical models that are used to represent 
many partially coherent sources found in nature or used in laboratories The analysis of 
the fields generated by such sources has been largely carried out in the framework of 
scalar wave theory. Investigations of such models have helped in understanding the 
working of Lambertian sources as well as of secondary sources that are encountered in 
scattering theory. 
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1.4 Modern data communication 
The primary means of real time data communication, before the advent of fiber 
optics, was electrical in nature Copper wires or electromagnetic (radio) waves through 
free space were used to carry the signals Interest in the use of light as a earner for 
information grew in the 1960's with the advent of the laser as a source of coherent light 
Initially the transmission distances were very short, but as manufacturing techniques for 
very pure glass arrived, it became feasible to use optical fibers as a practical transmission 
medium At the same time developments in semi-conductor light sources and detectors 
meant that by 1980 world wide installation of fiber optic communication systems had 
been achieved 
Optical fibers carry signals with much less energy loss than copper cables and 
with a much higher bandwidth This means that fibers can carry more channels of 
information over longer distances with fewer repeaters In fact, a fiber optic cable can 
carry up to 100 million times more information than a telephone line The other 
advantages of optical fibers are low weight, low power usage, high immunity to 
electromagnetic interference and high electrical resistance (making it safe to use near 
high-voltage equipment) The disadvantage with optical fibers is that, it is still more 
expensive to manufacture than copper With the development of modem manufacturing 
techniques this difficulty may be overcome in fiiture 
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An optical fiber is a cylindrical dielectric waveguide that transmits light along its 
axis by the process of total internal reflection For total internal reflection to confine the 
optical signal m the core, the refractive index of the core must be greater than that of the 
cladding The light source can either be a light-emitting diode (LED) or a laser The light 
source is pulsed on and off, and a light-sensitive receiver on the other end of the cable 
converts the pulses back into the digital ones and zeros of the original signals 
13 
1.5 Summary 
In recent times, correlation-induced spectral changes, i e , Wolf effect has become 
an important topic of research in Optics and Astronomy Researchers have verified 
experimentally certain theoretical predictions and suggested a few applications of this 
phenomenon Greater emphasis is now being given to understand and apply this 
phenomenon in commercial applications The field of fiber optic communication has seen 
great development in the recent times, so it may be worthwhile to study the correlation-
induced spectral changes in the Young's interference experiment using LED light 
transmitted through optical fiber as source The dissertation is divided into three chapters 
First two chapters deal with the theoretical and mathematical aspects of Wolj shift In the 
final chapter, the expenment along with the results and theoretical calculations are 
discussed 
In Chapter 1, a brief history of Wolf effect has been given This is followed by 
sections mtroducing Coherence theory and associated concepts The theory explaining 
the different model sources used in spectroscopy has been given in a separate section A 
section on modem data communication has also been included 
In Chapter 2, the mathematical aspects of correlation-induced spectral changes 
1 e, the Wolf effect has been discussed In the first section, the Scaling law for optical 
sources is given, followed by a section describing the Wolf shift expected to occur in the 
spectmm of the Young's interference experiment 
14 
Chapter 3, describes a simple experiment that was performed to observe the Wolf 
shift in Young's experiment for spectrum of light propagated through Optical fiber using 
a three-prism spectrograph. The experimental setup and the optical components used 
have been described in detail. The last section deals with the result obtained and 
theoretical calculations performed. 
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Chapter 2 
Correlation-induced spectral changes 
It is a well known fact that the lines observed in the spectrum of radiation emitted 
by heavenly objects like stars, planets, etc. are generally shifted towards the longer 
wavelengths as compared with the spectrum of same elements on earth. This 
phenomenon is known as redshift. The corresponding shift to shorter wavelengths is 
called blueshift. A single photon propagated through a vacuum can red shift in three 
distinct ways. These mechanisms are all due to Galilean, Lorentz or general relativistic 
transformations between one frame of reference and another. The commonly known 
reasons of the shifts are Doppler effect, expansion of space and the relativistic effects. 
Major problems arose when the amount of redshift exhibited by some galaxies and 
quasars could not be accounted for by these theories. Emil Wolf [1] revealed that under 
certain circumstances the changes in the spectrum of light scattered on random media 
may imitate the Doppler effect. This mechanism is known as the correlation-induced 
spectral shift. Although correlation-induced spectral shifts caimot account for all, or even 
for a majority of the observed shifts of lines in the spectra of extra-galactic objects, but 
there is notable possibility that correlation-induced spectral shifts may contribute to the 
shifts observed in the spectra of some astronomical objects such as quasars. 
Correlations in the fields of a source can give rise to frequency shifts in the lines 
of the spectrum. The spectrum of light and of other radiation may change on propagation, 
even in free space. This phenomenon has been confirmed experimentally [2-4] by various 
researchers. In this chapter, the mathematical concepts associated with correlation-
induced spectral changes are discussed. However, it is natural to inquire as to wh\ 
coherence-induced spectral changes have not been observed until recently. The usual 
thermal sources employed in laboratories or commonly encountered in nature have 
special coherence properties which ensure that the normalized spectrum of the radiation 
they emit in free space is the same throughout the far zone and is equal to the normalized 
source spectrum. Emil Wolf proposed the Scaling law in order to understand the 
coherence properties of the sources. The following section addresses the basic aspects of 
the Scaling law. 
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2.1 Scaling law 
Fig. 2.1 Illustration of a quasi-homogeneous and planar source 
Consider sources of light which are planar and are quasi-homogeneous. The 
spectral profile is uniform across the source. With reference to Fig. 2.1, we consider a 
spatially partially coherent source, in which two points P|(r,) and P2(r2) are on the 
source plane, and the unit vector is u. If the source is quasi-homogeneous, the spectral 
degree of coherence across the source plane is represented in the form 
/ / (? , ,F j ; v ) = / / ( ? , - r ^ iv ) (2.1) 
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Wolf [5] and Ohtsuka [6] showed that the requisite condition for a Hght field to 
have a normalized spectrum throughout the far-zone and across the source points is that 
the spectral degree of coherence must have the following form 
/ / ( r , - r2 ;v ) = h[k(r,-r2)] = h 271V ^ (2.2) 
Equation (2.2) is called the scaling law and this implies that the 
propagated spectrum is invariant if the spectral degree of coherence across the source 
takes the form of Eqn. (2.2). In other words, the propagated spectrum changes if the 
spectral degree of coherence across the source does not obey the scaling law. It has been 
found that the scaling law is followed by most of the sources found in nature and those 
used in laboratory. 
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2.2 Field spectrum and spectral shift of two small sources 
..^-^' 
p.r-/ 
Fig. 2.2 Illustration of two correlated sources located close to each other 
Let Pi and P2 be two small sources located very close to each other. The light 
fluctuations at these points may be represented by statistical ensembles {Q(Pi,co)) and 
{Q(P2,o))}. The fluctuations are statistically stationary at source. The field produced by 
them will also fluctuate and the fluctuations at any point P in the field may be given by 
field ensemble {Uv(P,co)}. The expression {Uv(P,co)} may be expressed as 
ikR, ikRj 
Uv(P,co) = Q ( P „ c o ) - — + Q ( P , , c o ) - — (2.3) 
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Where, R, and R2 are defined as shown in Fig. 2.2. Therefore, the spectrum at P is 
given by 
S , ( P , a ) ) = (u ; (P , co )U , (P ,Q) ) ) (2.4) 
Substituting the the value of UV(P,CB) from Eqn. (2.3) in Eqn. (2.4) ,we get 
(2.5) 
Where, 
WQ(P„P2,co)=(Q*(P„a))Q(P2,co)) (2.6) 
is the cross-spectral density of source fluctuations and SQ(CO) is as given in the 
following expression 
SQ(CO) = (Q ' (P„co)Q(P„a) ) ) = ( Q * (P„(o)Q(P„co)) (2.7) 
Here the spectrum is assumed to be the same for each of the two source 
distributions. The degree of spectral coherence at frequency co of the two fluctuating 
source is given by the formula 
23 
/ / Q ( P „ P 2 , a ) ) = W Q ( P , , P 2 , C O ) / S Q ( C O ) (2.8) 
If the two sources have same spectral densities, then we can write 
SQ (CO) = SQ (CO) = SQ (GO) and for simpHcity we put Ri=R2=R. Eqn. (2.5) 
becomes, 
Sv(co) = (2/R')SQ(co)[l + Re//Q(P„P2,co)] (2.9) 
The above expression gives the relation between the source spectrum and the field 
spectrum. The source spectrum is multiplied by a factor [1 + Re |J,Q(PI,P2,CL))]. The blue or 
red shift will depend on the choice of central frequency coi of ^Q(PI,P2,CO). 
This shift was observed experimentally by Kandpal [7]. The spectral lines actually 
are not just shifted; there is slight distortion in their height and width due to source 
correlation [8]. 
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2.3 Spectral shift of partially coherent light in 
Young's experiment 
The spectrum of partially coherent light generally changes on propagation even in 
free space, unless the light obeys a certain scaling law, which has come to be known as 
the Wolf Effect. Due to this much interest has been regenerated in the Young's 
interference experiment. Spectral changes in Young's interference pattern formed with 
partially coherent light are attributed to two main contributions, namely the law of 
diffraction and interference of two beams [9]. The spectral changes are dependent on the 
source correlation and linewidth, observation distance and slit size. 
The Young's two-slit experiment can be used to investigate spatial coherence of 
quasi-monochromatic light. In this instrument, the two beams travel different paths and 
interfere. The two laterally separate points of the same wave are compared as they are 
sent through two slits. Depending on the coherence of the wave at the two points, the 
fringe pattern observed can have good or poor visibility. The Young's two-slit setup is 
sensitive to the spatial extent of the light source illuminating the two slits. This means 
that, if light is incident from a distant star (restricted by a filter to a narrow spectral range) 
on a double-slit setup, the resulting interference pattern appearing on the screen will 
contain information regarding the angular extent of the star. 
Superposition of two beams of same spectral density leads to changes in the 
spectrum of light in the Young's interference experiment. In order to study these spectral 
25 
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changes, consider an experimental setup in which partially coherent light is incident upon 
an opaque screen containing two sufficiently small identical apertures as shown in Fig. 
2.3. The screen is at a distance R from the observation plane. The screen consists of two 
pin holes Pi and P2 separated by a distance d. Consider a point of observation on the 
plane at the point P, which is at a distance Ri and R2 from the pin holes Pi and P: 
respectively. The light fields are represented by statistical ensembles of the form 
{U(P,,co)} and {U(P_,,a))} .The light field at the point P on the screen can be 
represented by the statistical expression 
U(P,(o) =ikA 
ikR, ikR, 
U(P„co)— +U(P„co)—- (2.10) 
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Sour« Saeen 
,.'--: P... 
pl:nv 
Fig. 2.3 Young's interference experiment with light of any state of coherence. 
Where, A is the area of each pinhole, R, and Rj is the distances of apertures P, 
and ?2 fro"^ P respectively. The wave number associated with the frequency co is 
k = co/c .The spectral density of the field variable at point P is given as 
S(P, (o) - (u*(P,(o)U(P,(o)) (2.11) 
Substituting from Eqn. (2.10) into (2.11), the spectrum at point P is obtained in 
the following form 
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S(P,co)=s('^(P,co)+s(')(P,(o) 
^_____ (2.12) 
+2^S(')(P,(o)^s('^(P,co)x |/i(P„P2,co)| cos[y5(P„P2,(o)+(o(R,-R,)/c] 
Where, S'"' (P,co) is the spectral density of light at P which is obtained when only 
P, is open and similarly, S^ '^ (P,©) is the spectral density for P, open. The formula 
given in Eqn. (2,12) is known as the spectral interference law [8]. It is associated with 
superposition of beams of any state of spatial coherence. y9(P,,P2,{o) in Eqn. (2.12) is the 
phase of the spectral degree of coherence ,which is given by expression 
/ / (P„P„co) = |/i(P„P„co)|e'^(' '"' '-") (2.13) 
WhenS*'^(P,co)«S^'^(P,co), which is generally the case, and assuming, x/R <sc 1 
we can take the approximation, 
R , -R2 « 
xd_ 
R (2.14) 
Then, Eqn. (2.12) takes the following form 
S(P,a))«2S(')(P,co){l + |//(P„P2,Q))| cos[/?(P„P,,co) + coxd/cR]} (2.15) 
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The general result that can be established from this expression is that, at the point 
P in the observation plane, the spectrum S(P,co) will, in general be different from the 
spectrum S^  (P^ f*^ ) The variation in the spectrum will depend on the spectral degree of 
coherence // (P, ,P2 ,co ) of light at the two apertures. 
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Chapter 3 
Observation of Wolf shift in Young's interference 
experiment using LED light transmitted through 
Optical fiber as source 
Many experiments have been performed to verify the theoretical predictions of 
the phenomenon of correlation-induced spectral shift. The first of these experimental 
confirmations was provided by Morris and Faklis [1,2]. Indebetouw [3] performed an 
experiment to show the effect of source correlations on the spectra of emitted radiation. 
Kanpal, Vaishya and Joshi [4] performed an experiment to show that the spectrum of the 
light which is transmitted by the aperture is affected by the slit size. The setup used by 
them consisted of different filter-lens combinations, with varying slit sizes and keeping 
the sampling frequency small. The Ph.D. thesis of J. C. Sharma [5] deals with spectral 
shifting in random electrical signals. The recent advances in this field are very 
encouraging and have been instrumental in confirming this phenomenon. H. Arimoto [6] 
has applied this phenomenon in Passive interferometric 3-D imaging and in the retrieval 
of 2-D image. I. Maleev [7] has applied the principle of partial coherence in the study of 
optical vortices. Optical vortices are singularities in phase fronts of optical beam. They 
are characterized by a dark core in the center and by a helical wave front. 
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These efforts have helped greatly in increasing our understanding of the 
phenomenon of correlation-induced spectral shifting. A coordinated approach is now 
required to bring out the practical applications of this phenomenon. In order to further 
understand this effect, we shall describe an experiment performed to observe the spectral 
changes in Young's experiment using light transmitted through optical fiber as source. 
The Young's interference experiment using partially coherent light has revealed a 
number of new effects. It has been pointed out in the previous chapter that spectral 
changes may take place in the interference pattern of the Young's experiment due to 
diffraction and interference of the beams. The spectral shifting in the interference pattern 
has become an important topic of research since, it has been predicted that if the pinholes 
are illuminated with broad-band light [8,9], substantial spectral changes may occur in the 
region of superposition. The spectral changes so observed may be used to determine the 
spectral degree of coherence of the light at the two pinholes [8]. 
It is a well known fact that, a LED (light emitting diode) emits a broadband of 
light, which may be mathematically described by the Gaussian function [10]. Since, LED 
is extensively used in fiber-optic communications; it may be worthwhile to observe the 
spectral changes using it as source for Young's experiment. 
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3.1 Spectrograph 
A spectrograph is an instrument for producing a spectrogram which is a 
photographic image of the spectrum. A spectrograph mainly consists of the following 
four basic components: 
(1) Slit 
(2) Collimator 
(3) Dispersive device 
(4) Detector or recorder (usually photographic film). 
In the spectrograph, the light enters through a small narrow rectangular slit. The 
height and width of the slit can adjusted according to the experimental requirements. The 
images of the slit that are formed after the light has been dispersed is the spectrum. In 
order to obtain sharp images, the edges of the slit must be straight, parallel and sharp. The 
slit must be free from dust particles or else the spectrum assumes a hazy appearance. 
The collimator coUimates the light rays and reduces aberrations. The dispersive 
device provides the different wavelengths that are passing through it different emergent 
angles. The dispersing device is usually a prism or a grating. The experiment has been 
performed on a prism spectrograph. The detector used in a spectrograph is photographic 
film. In order to obtain spectrum, the film is exposed to the dispersed light for a 
predetermined time. 
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Since, the photographic film is sensitive to stray Hght; the instrument must be kept 
in a dark room. Stray light may produce fogging of the spectrogram, which are ver\ 
troublesome if the spectrum is to be analyzed on a comparator. Changes in temperature 
and pressure may cause serious problems through the broadening and shifting of spectral 
lines and changes in the focus. The effects of temperature and pressure are more 
pronounced in the case of large spectrographs and for long exposures. Spectrographs 
require corrections in the focus with seasonal changes since the temperature of the lab 
changes. 
The spectrograph used in the experiment is a three-prism glass spectrograph. The 
manufacturing company of this spectrograph is Adam Hilger, Ltd.. 
London. The dispersing system consists of three glass prisms which are so arranged that a 
constant mean deviation of the light beam is achieved with dispersion equivalent to that 
of three 60-deg prisms [11]. All three prisms are set on a mounting that rotates about an 
axis. The spectrum is recorded on photographic film. There is provision for turning the 
prism and changing the spectral region which has to be photographed. 
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3.2 Light emitting diode (LED) 
A light-emitting diode (LED) is a semiconductor device that emits incoherent 
narrow-spectrum light when electrically biased in the forward direction. This effect is a 
form of electroluminescence. The color of the emitted light depends on the chemical 
composition of the semiconducting material used, and can be near-ultraviolet, visible or 
infrared. An LED is a special type of semiconductor diode. Like a normal diode, it 
consists of a chip of semiconducting material impregnated, or doped, with impurities to 
create a structure called a. p-n junction. As in other diodes, current flows easily from the 
p-side, or anode to the n-side, or cathode, but not in the reverse direction. Charge-carriers 
i.e., electrons and holes flow into the junction from electrodes on application of suitable 
voltage. When an electron meets a hole, energy is released in the form of a photon. 
The wavelength of the light emitted, and therefore its colour, depends on the band 
gap energy of the materials forming the p-n junction. In Silicon or Germanium diodes, 
the electrons and holes recombine by a non-radiative transition which produces no 
optical emission, because these are indirect band gap materials. Advances in material 
science have made possible the production of devices producing light in a variety of 
colours. The LED (SFH-756, Infineon technology) used in the experiment has its spectral 
profile mainly in the red region. Spectral band of LED extends from 600 to 700 nm (Fig. 
3.1) with peak wavelength at 660 nm [Appendix-1]. 
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Fig. 3.1 Relative spectral emission of LED(SFH 756) /rel =J(X) 
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3.3 Optical fiber 
An optical fiber is a thin, transparent fiber, usually made of glass or plastic, for 
transmitting light. The fiber consists of a denser core surrounded by a cladding layer as 
shown in Fig. 3.2. Optical fiber acts as a waveguide for light by transmitting it along it's 
axis by the process of total internal reflection (Fig. 3.3). For total internal reflection to 
confine the optical signal in the core, the refi-active index of the core must be greater than 
that of the cladding. As an optical waveguide, the fiber supports one or more confined 
transverse modes by which light can propagate along its axis. Fiber supporting only one 
mode is called single-mode fiber, while fiber that supports more than one mode is called 
muhi-mode fiber. 
Glass opfical fibers were the first to be used in optical communications which are 
almost always made from silica. Despite the many potential application areas, the use of 
optical glass fiber is restricted due to its relatively high cost. A more cost effective 
alternative has emerged in the form of plastic optical fiber (POF). The plastic optical 
fiber used in the present experiment is of the CUPOFLEX variety. The POF was supplied 
with the LED apparatus and has perfect coupling with the emitter LED. It consists of a 
polymethylmethacrylate (PMMA) core approximately 970 ^m thick with 30 |im thick 
cladding made of fluoride-containing carbon polymer. With a PVC or PE protecting 
sheath the POF has a total diameter of 2.2 mm [Appendix-2]. 
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3.4 Experimental setup 
OPTICAL FIBRE 
RED LED 
LENS 
A 
D 
V 
s. H 
18.6 cm 
h« fc-
DOUBLE SLIT 
(SLIT SEE 
ENLARGED) 
THREE-PRISM 
SPECTROGRAPH 
/ 
SPECTRUM OBTAINED 
ON PHOTOGRAPHIC 
FILM 
Fig. 3.4 Illustration of the experimental setup. The sht size has been enlarged and the lengtli of optical 
fiber has been decreased for depiction purposes. 
The experimental setup is as shown in Fig. 3.4. The light used as source was 
obtained from a LED (model no. SFH 756, Infineon technologies, Germany). A detailed 
account of the LED parameters is provided in Appendix-1. Plastic Optical Fiber (POF) of 
2.2 mm diameter was used for the purpose of transmitting the light. The Optical Fiber 
[Appendix-2] was supplied with the LED apparatus in order to achieve optimal coupling 
with the diode transmitter. Light from the other end of the fiber was allowed to fall on 
the Young's double slit which were placed in the far zone of the source by using a 
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converging lens. The slit of three-prism spectrograph was kept vertical at the 
perpendicular bisector of the line joining slits Si and S2. The distance between 
spectrograph and double slit was 18.6 cm. Alignment of double slit and spectrograph in 
this manner was carried out by the help of a He-Ne laser. 
The spectrum of radiation obtained by the spectrograph was recorded on a 
photographic BAV film (ILFORD 400 AS A). In order to compare the spectral changes in 
the transmitted light, the spectrum was taken in two stages. In the first stage, one of the 
slits (in the double slit) was closed using a shutter and the spectrum was recorded with 
lower half of the slit of spectrograph closed by another shutter. In the second stage, the 
film was kept in its place and light from fiber was allowed to fall on both the slits of 
double slit. The lower half of slit of spectrograph was now opened and upper half was 
closed. In order to use a standard for calibration of the spectrum, the slit of spectrograph 
was opened completely and an exposure of light of Neon lamp was taken. The advantage 
of this method is that, the spectrum of the correlated and uncorrelated source can be 
obtained on the same film for easy comparison of the spectral shifting due to Wolf effect. 
The spectrum obtained is shown in Fig. 3.5. 
To measure the spectral shifts, the centres of the spectral bands of correlated and 
uncorrelated sources are compared. The spectral shift observed is discussed in the 
following section. 
40 
Fig. 3.5 Photograph of the spectnun recorded using a Prism spectrograph. The upper band represents the 
correlated source and the lower band represents the uncorrelated source. It may be noted that the spectrum 
of uncorrelated soiu-ce is broader as compared to the correlated source. 
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3.5 Result and discussion 
The correlations between the fluctuations of source distribution [13] at different 
source points can produce either red or blue shift of emitted spectral line. Spectral profile 
of a LED may be described by Gaussian function [10]. Although both the spectral bands 
(correlated and uncorrelated) have Gaussian profiles, they differ from each other. The 
spectral band from the correlated source is narrower than the spectral band from the 
uncorrelated source. The theoretical basis for this observation has been discussed by Emil 
Wolf [13]. 
The photograph of the spectrum is shown in Fig. 3.5. It contains recording of the 
bands of correlated and uncorrelated light emitted from LED and spectral lines of Neon 
atoms which are used as standard for calibration of the spectrum. For the purpose of 
identification of spectral lines of calibration source, the Hartmann dispersion formula 
[11,12] has been used. Line identification has been performed using spectroscopic data 
provided in the NIST (National Institute of Standards and Technology, U.S.A.) website 
(www.nist.gov). 
The expression for Hartmann dispersion formula is given as follows. 
^ ' ° ^ " ^ ( ^ P " 
Where, X., is the wavelength corresponding to the comparator reading d,. C and D 
are the constants calculated from the spectrum of the known source. Relative positions of 
the different spectral lines of Neon have been measured using a comparator. The position 
of both ends of bands of correlated and uncorrelated bands is measured. Taking the mean 
of their position, this is converted into mean wavelength using the Hartmann dispersion 
formula. The mean wavelengths calculated from the correlated and uncorrelated bands 
are 6602.058 A and 6597,782 A respectively. The observed spectral shifting in the mean 
wavelength of bands of correlated and uncorrelated source is 4.3 A (- 4 A). The advantage 
of the present study is that one can determine the narrowness of spectral band of the 
correlated source and shift simultaneously on the same film relative to the spectrum of 
uncorrelated spectrum which is close to the spectral band under study. The experimental 
resuh observed in the present investigation is supported by theoretical calculation as 
given below. 
It was predicted [9] that if the two pinholes in the Young's interference 
experiment are illuminated with broadband light, substantial spectral changes may occur 
in the region of superposition. Such spectral changes may in turn be used to determine the 
spectral degree of coherence of the light at the two pinholes. In order to calculate the 
spectral changes, we consider the expression for spectrum of the field (derived in section 
2.2) given by Eqn. (2.9) for the case in which the two sources have same spectral density 
and Ri=R2=R. 
Sv(o)) = (2/R^)SQ((o)[l+Re^Q(P„P„(D)] (3 2) 
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, Wo(Pi,P2,co) 
Where |^o(Pi,P2,co) = — , .—- is the degree of spectral coherence at 
frequency co of the two fluctuating sources. The value of ^Q(P , ,P . ,CO) 
isO<|^Q(P,,P2,co)|<l. Here, [|iQ(P,,P2,co)| = l implies complete spatial coherence at 
frequency co and l^ iq (P ,^P2,co)l = 0 implies complete spatial incoherence at frequency co 
The spectrums of two sources (i.e., light from the two slits) can be expressed as 
follows [13] 
SQ((o)=Aexp (3 3) 
Where, A, coo and 5o (< coo) are positive constants. The values of coo and 8o for 
LED light source as provided in the user manual [Appendix-1] is used. Putting the values 
of Wo =2.83769x10^^ sec'\ 5o=1.0822 xlO^^ sec"' in Eqn. (3.3) and taking A=l for the 
case of normalized spectrum, we get, the following expression 
SQ((D)=exp 
15\n ((0-2.8376913x10") 
2(1.0822x10'^)' (3.4) 
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Variation of SQ(CO) with co is shown in Figs. 3.6 and 3.7 by bold line and 
represents the uncorrelated spectrum. The correlation between the two sources (i.e slits) 
may be characterized by the degree of spectral coherence 
^Q(P,,P2,(o)=aexp 
26' 
(3 5) 
Where, a,co, and5,(<co,) are constants and the value of a < 2 . 0 n substituting 
expressions of Sg (to) from Eqn. (3.3) and HQ (P,,?^,©) from Eqn. (3.5) in Eqn. (3.2), we 
get the corresponding spectrum for the field 
Sy (co)=A' exp 
(cD-COo'j 
26 '2 
(3 6) 
Where, 
co; = (6X+6^co,)/(6^6;) (3 7) 
1/ = 1/ + 1/ (3 8) 
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A'=(2Aa/R') exp 
(wi-Woj 
2 ( 5 7 ^ (3 9) 
Where, 65' is the full width at half maximum (FWHM) of the correlated spectrum 
which we have assumed as 65% of the FWHM of the source spectrum The actual value 
of it could not be observed due to non availability of spectrophotometer The widths of 
the correlated and uncorrelated spectrum from the recorded plate were found to be in the 
ratio of- 0.65. The approximate value assigned to b^ is 1.08x0 65x10'"= 0 702xl0'^ 
By putting the value of 5^' in Eqn. (3.8), we get the value of 5,, i.e FWHM of n^ which 
is approximately 9.25645x10'"* sec''.From Eqn. (3 7) ,we get the value of central 
frequency of HQwhich is at co, =2.83471 xio'^sec''. From the experimental resuhs 
obtained above, the spectral shifting is approximately 4 A. So the central frequency of the 
correlated spectrum is approximated to be shifted by 4 A towards the red end as 
compared to the uncorrelated spectrum. Since, coo =2.83769x10'^ sec'' (central frequency 
of uncorrelated spectrum), then we get MQ' = 2 83597x 10'^ sec"' Putting the values A=l, 
a=0.016, R=18.6 cm, 5^  =0.702x10'" sec'', ©,=2 83471xlo'^sec'', 5,=9 25645xlo'" 
sec'' and ©0'= 2.83597xl0" sec'' in Eqn. (3.9) , we get the value of A'=0 931212 
Inserting the values A'=0.931212, 60'=0.702x10'" sec' and ©„'= 2.83597x10'^ sec' in 
Eqn. (3.6), we get the following equation 
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Sv(co)=0.931212exp (co-2.83597xlO")' 
2(0 702x10")' (3 10) 
The above equation represents the correlated spectrum which is shown in Figs 
3.6 and 3.7 by thin line. The correlated and uncorrelated spectrums considering the 
source spectrum to be normalized are plotted in Fig. 3 6 It shows the relative intensity 
difference between the correlated and uncorrelated spectrum and Fig 3 7 shows the plot 
when both the spectrums are normalized. The central frequency shift between the 
correlated and uncorrelated spectrum has been shown in Fig 3.8. It is found to be 5 1 A, 
which is red shift It is close to experimental value The shape of correlated and 
uncorrelated spectral plots is Gaussian in nature as predicted by Emil Wolf [13] 
A spectrophotometer records the intensity of a spectrum versus wavelength and 
gives the actual profile of the line Due to unavailability of spectrophotometer, the exact 
intensity profile could not be recorded. The source spectrum as given in appendix-1 has 
peak at 6600 A and a bandwidth of 250 A. If we take the spectral degree of coherence as 
Gaussian fiinction then the resulting line profile of the correlated source would also be 
Gaussian profile. The correlated profile would be either red or blue shifted [13] In our 
case we observed a red shift of 4.3 A with central frequency at 2.835972x10'^  sec"' 
We have assumed the FWHM to be 65% of the FWHM of the source spectrum 
We have performed calculations for various other values of FWHM for correlated source 
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In all the calculations we have found the same red shift The FWHM of the correlated 
spectrum must be less than the FWHM of uncorrelated spectrum, as the correlated band 
in the spectrum is narrow as compared to uncorrelated band (Fig 3 6) 
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( /] 
2.55E+015 2.70E+015 2.85E-K)15 3.00E+015 315E+015 
Angular frequency (©), sec'^  
F ^ . i 6 Plot of S((a) versus m showmg tiie relative intensity difference between the correlated and 
uncorrelated spectrum. The bold line rqjresents uncorrelated ^jectrum and Hie thin line represoits the 
correlated ^)ectrum 
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75 
2.40E+015 2.55E4015 2.70E4015 2.85E+015 3.00E4O15 3.15E+015 
Angular frequency (co). sa^" 
Jig. 3.7 Plot of S(a)) versus to lowing the correlated and uocorrelated ^ectnim whidi have both been 
nonnalized. The bold hne rqjrcsents uncorrelated spectrum and the thin line represents the correlated 
spectrum. It may noted that th^e is slight shift in the peaks of the two profiles. 
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2.80E+015 2.82E+015 2.84E-K)15 2.86E-K)15 
Angular frequency (a), so: 
Fig 3 ^ A magnified va^on of Fig. 3.8 showing the shift between the correlated and unoomelated spectra 
The red line denotes the central maxima of uncon«lated ^)ectrum and the blue line represents central 
maxima of correlated spectrum. 
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Appendix-1 
Data sheet of LED (SFH 756) 
Infineon 
t t c b n o l o g i e s 
Fiber Optics 
Plastic Fiber Optic Transmitter Diode 
Plastic Connector Housing 
SFH756 
SFH756V 
Features 
• 2.2 mm Aperture holds Standard 1000 Micron 
Plastic Fiber 
• No Fiber Stripping Required 
• Good Linearity (Fonward current > 2 mA) 
• Molded Microlens for Efficient Coupling 
Plastic Connector Housing 
• Mounting Screw Attached to the Connector 
• Interference Free Transmission from 
light-Tlght Housing 
• Transmitter and Receiver can be flexibly positioned 
• No Cross Talk 
• Auto insertable and Wave solderable 
• Supplied in Tubes 
Applications 
• Household Electronics 
• Power Electronics 
• Optical Networks 
• Light Barriers 
Type Ordering Code 
SFH756 
SFH756V 
Q62702-P1716 
Q62702-P1715 
Data Sheet 2004-03-19 
Infineon 
t e c h no l o g 1 e s 
SFH756 
SFH756V 
Technical Data 
Technical Data 
Absolute Maximum Ratings 
Parameter 
Operating Temperature Range 
Storage Temperature Range 
Junction Temperature 
Soldering Temperature 
(2 mm from case bottom, t<5s) 
Reverse Voltage 
Fonward Current 
Surge Current (f < 10 ps, D = 0) 
Power Dissipation 
Thermal Resistance, Junction/Air 
Symbol 
^OP 
^STG 
h 
Ts 
VR 
h 
^FSM 
^TOT 
^thJA 
Limit Values 
min. 
-40 
-40 
max. 
+85 
+100 
100 
260 
3 
50 
1 
120 
450 
Unit 
°C 
°C 
°c 
°c 
V 
mA 
A 
mW 
K/W 
Data Sheet 2004-03-19 
Infineon 
t e c h n o i o g i e s 
SFH756 
SFH756V 
Technical Data 
Characteristics (r^ = 25°C) 
Parameter 
Peak Wavelength 
Spectral Bandwidth 
Switching Times 
{RQ = 50 Q), /F(LOW) = 0-1 mA, /F(HIGH) = 50 mA) 
10% to 90% 
90% to 10% 
Capacitance (/"= 1 MHz, VR = 0 V) 
Fonward Voltage (/p = 50 mA) 
Output Power Coupled Into Plastic Fiber 
(/F = 10mAV' 
Temperature Coefficient 0,^ 
Temperature Coefficient Vp 
Temperature Coefficient Xpeg^  
Symbol 
^Peak 
A^ 
^R 
^F 
Co 
Vp 
^\H 
TC^ 
TCy 
TC^ 
Value 
660 
25 
0.1 
0.1 
30 
2.1 (<2.8) 
200 
(>100) 
-0.4 
- 3 
0.16 
Unit 
nm 
nm 
MS 
PF 
V 
MW 
%/K 
mV/K 
nm/K 
" The output power coupled into plastic fiber is measured with a large area detector after a short fiber (about 
30 cm). This value must not used for calculating the power budget for a fiber optic system with a long fiber 
because the numerical aperture of plastics fibers is decreasing on the first meters. Therefore the fiber seems 
to have compared with the specified value a higher attenuation on the first meters. 
Data Sheet 2004-03-19 
Infineon 
* e r h n o l ( " > g i P S 
Relative Spectral Emission l,^^ =f{X) 
0HR01869 
100j 1 1 1 1 1 it 1 1 1 1 1 1 1 1 
/ 1 % - 1 1 -1 T / 1 
on 1 1 
I I 
rn 1 
oU 1 
n^ 1 1 
1 1 
on 1 \ 
/ V 
o-.^ L__\ 
600 650 700 nm 750 
- X 
SFH756 
SFH756V 
Technical Data 
Forward Current /p =/(Vp) 
single pulse, duration = 20 ps 
in ' 
mA 
in^ 
m^  
10°| ) 2 i 5 
0HR01871 
3 ^ 10 
- ^ K r 
Relative Output Power ^4(50 ^A) =AIF) 
single pulse, duration = 20 ps 
10 
A 
e 50 mA 
10 
10 
10 
10 
1 
0 
-1 
-2 
10° 10' 10^ mA 10^ 
— / F 
Maximum Permissible Forward Current 
/F=/(7^A)./?thJA = 4 5 0 K / W 
120 
If mA 
100 
80 
60 
40 
20 
OHR01461 
0 20 40 60 80'C 100 
-^L 
Data Sheet 2004-03-19 
Infineon 
t e c h n o l o g i e s 
SFH756 
SFH756V 
Technical Data 
Permissible Pulse Handling Capability 
/p =f{tp), duty cycle D = parameter, 
Tf, = 25°C 
OHR01872 
10"^ 10"'* 10"^ 10"2 10"^ S 10' 
Data Sheet 2004-03-19 
Infineon 
t e c h n o l o g i e s 
Package Outlines 
SFH756 
Dimensions in mm 
SFH756 
SFH756V 
Package Outlines 
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SFH756 
SFH756V 
Reviston History: 2004-03-19 DSI^ 
Previous Version: 2002-03-14 
Edition 2004-03-19 
Published by Infineon Technologies AG, 
St-MartinStrasae 53, 
81669 IMiinchen, Germany 
© Infineon Technologies AG 2004. 
Ail Rights Reserved. 
Attention please! 
The informatfon herein is given to describe certain components and shall not be considered as a guarantee of 
characteristics 
Terms of delivery and nghts to technical change reserved 
We hereby disclaim any and all wan-anties, including but not limited to warranties of non-infnngement, reqardinq 
circuits, descnptions and charts stated herein 
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For further information on technology, delivery terms and conditions and pnces please contact your nearest 
Infineon Technologies Office (www.infineon.com) 
Warnings 
Due to technical requirements components may contain dangerous substances For information on the types in 
question please contact your nearest Infineon Technologies Office 
Infineon Technologies Components may only be used m life-support devices or systems with the express written 
approva of Infineon Technologies, if a failure of such components can reasonably be expected to cause the failure 
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Data sheet of Plastic Optical Fiber (Cupoflex) 
Infineon Fiber Optics 
Plastic Fiber Components (PFC): 
A Cost Effective Solution for 
Optical Signal Transmission 
Appnote 40 
Optical communications offer important advantages 
over electrical transmission links. The following 
characteristics make the technology particularly 
attractive for a wide range of applications: 
• Insensitivity to electromagnetic interference 
• Voltage decoupling between emitter and detector 
• Security against tapping 
• No sparking at fiber ends or breaks 
• No ground loops 
Yet despite the many potential application areas arising from these advantages, the use 
of optical glass fiber is restricted due to its relatively high cost. Where demands are for 
medium bit rates and distances, by far the more cost effective solution today is offered 
by Plastic Optical Fiber (POF) in combination with Infineon Plastic Fiber Components 
(PFC) emitters and detectors. These low cost components permit the use of plastic fibers 
even in the most cost-sensitive applications, such as: 
• Industrial and medical networks 
• Motor controls, links between power and control units 
• Replacement of connections with copper wire and opto coupler (within cabinets) 
• High voltage opto couplers 
• Automotive bus applications 
• Building information and control systems 
The Infineon PFC product range consists of three different emitter diodes (SFH450, 
SFH750, and SFH756) and three optodetectors (SFH250, SFH350 and SFH551/1). 
Whatever the system requirements, a combination of Infineon PFCs may be selected to 
provide the optimal solution. The characteristics of various combinations of PFC emitters 
and detectors are shown in Figure 1. 
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Systems with PFC Diodes 
3 Systems with PFC Diodes 
3.1 Plastic Optical Fiber (POF) 
The most common type of fiber consists of a polymethylmethacrylate (PMMA) core 
approximately 970 \im thick with 30 pm thick cladding made of fluoride-containing 
carbon polymer. Given the refractive indices of the core and cladding are 1.492 and 
1.417 respectively, the numerical aperture is 0.47 and the fiber acceptance angle 56°. 
With a PVC or PE protecting sheath the POF has a total diameter of 2.2 mm. 
These fibers are obtainable from many manufacturers. The CUPOFLEX fibers, data for 
which is given in the appendix, are typical of the POFs available. 
The appendix also gives the typical attenuation as a function of wavelength. Of the two 
attenuation minima in the visible spectrum, the one in the red region with = 650 nm is 
suitable for distances up to 100 m. Due to the low quantum efficiency of the green 
emitter, the attenuation minimum at = 570 nm is unsuitable for communications 
applications. Moreover the switching times of the red emitters are significantly lower and 
the degradation is less than for green emitters. In spite of the high attenuation of POF in 
the IR-spectrum (4 dB/m) infrared emitters (SFH450) can still produce sufficient power 
levels at the fiber end over a few meters to be of practical use. 
Plastic optical fiber made of PMMA can be used in ambient temperatures of -20° up to 
+85°C. For lower temperatures (down to -50°C) the constraint of mechanical flexibility 
has to be taken into account. Fibers for higher temperatures up to 100°C, such as those 
necessary for automotive applications, are In development. 
When using POF, the bend radius should not be less than 20 mm, as othenwise the fiber 
attenuation increases. Smaller radii are possible using fibers with higher numerical 
aperture. 
Treatment of Fiber Ends 
Due to the thick diameter of POF it is easier to handle than glass fiber. Thus for very short 
distances where plenty of allowance has been made for attenuation, it is possible to 
cleave the fiber using a sharp edged blade. For longer stretches wet polishing the fiber 
end with 600 grain sandpaper yields greatly improved results. To achieve very flat 
surfaces at the fiber ends, the fiber should be cut with a blade heated to 160 - 180°C or 
the clean cut fiber end may be pressed for 2 - 4 seconds on to a plate heated to 100 -
140°C. Alternatively it is suggested to refer to the manufacturer's recommendations. 
3.2 Connecting the PFCs to the Fiber Emitter 
When current flows in the fonward direction the emitter diode emits optical radiation. The 
task of the housing is to bundle the output radiation so that the greater portion of it is 
coupled into the fiber. The components are intended for use with plastic fibers and thus 
Application Note 11 1997-07-23 
Plastic Fiber Components (PFC) 
Revision History; 1997-07-23 DSO^ 
Previous Version: 
Page Subjects (major changes since last revision) 
Document's layout has been changed, 
"SIEMENS" has been changed to "Infineon": 2002-Aug. 
For questions on technology, delivery and prices please contact the Infineon 
Technologies Offices in Germany or the Infineon Technologies Companies and 
Representatives worldwide: see our webpage at http://www.infineon.com. 
Edition 1997-07-23 
Published by Infineon Technologies AG, 
St.-Martin-Stras8e 53, 
81669 Miinchen, Germany 
© Infineon Technologies AG 2002. 
All Rights Reserved. 
Attention please! 
The information herein is given to describe certain components and shall not be considered as warranted 
characteristics. 
Tennns of delivery and rights to technical change reserved. 
we hereby disclaim any and all warranties, including but not limited to warranties of non-infringement, regarding 
circuits, descriptions and charts stated herein. 
Infineon Technologies is an approved CECC manufacturer 
Information 
For further infomiation on technology, delivery terms and conditions and prices please contact your nearest 
Infineon Technologies Office in Germany or our Infineon Technologies Representatives worldwide. 
Warnings 
Due to technical requirements components may contain dangerous substances. For information on the types in 
question please contact your nearest Infineon Technologies Office. 
Infineon Technologies Components may only be used in life-support devices or systems with the express written 
approval of Infineon Technologies, if a failure of such components can reasonably be expected to cause the failure 
of that life-support device or system, or to affect the safety or effectiveness of that device or system. Life-support 
devices or systems are intended to be implanted in the human body or to support and/or maintain and sustain 
and/or protect human life, if they fail, it is reasonable to assume that the health of the user or other persons may 
be endangered. 
